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Bimmim  ^m ^ rnmmm.*•».... w 
/ 
th® relative ts t^e-' rn^tmtmmf ®f imrimnf 
li«i 'bmmm th® mmmm &i way' 
W©T tn® »»t pm%.. th#:®®. Sawartig&ti'iii^ ' hm  ^ i&mtmM: 
mtimBrnt -ftpgaaaiawi"^  t# lte» @f j^fiait# ^ mmm^tim» 
%axS.& im ^m rnmmmdins -m M- tfa® trn^m* 
tootiaa mt m^mmmS. %mntttSmm tutd  ^'!&# ^«tls m Ijf--
:Sa|©0ti€«#. M tottt fm #«p©eially 
:tiw %««» mWkmrn  ^ imt& mrn  ^
•mmtim- lwii% -m- Sast® fe#, tissues* 
fMs *i» i3aad«iirfe-8ii«a 'ftt^ iblisli Utm tiwme 
®rg«aie' l)as©s, piperidine asi •mkm- 'Hm 
#f in»«ets tmm «at«rafc®d «tiioiqi&#»#. 
laf®.^ iiti» n^m. -aps^d #f «€ 
which m^bm' tlift miftii was als© s -^oglit-* .laiditiQii, 
mwi$ wd©  ^ d#fet3^»& irti#iai«&r- *» »«lat®d "t© . 
<ti# -^ ^entratiiiiiE ©i* t©- ottt#!* f^ipi.ieal. 
©f -^ li^ pwiids J »wi ift»t '©aelvtiF 
m& .i^ »0id «f «itfaae»«- tt»i- ®f 
t&® MgTO®# mm studied witii miimmam .tm tim 
ij&m %®ir' setiife* 
ffc# •ti^ -ftef»:jy>4i^ swa. mU.m mm f^e^eity 
irif fyi?lAia®i^  |itp»3rtMa«®  ^ .aai mie t^la# !»»» 8®lsf©te  ^
iiiiti priii#ipaH.y t# ttm rnwmlf^ m 
miMm& to tim pmmm&t imwrntl^itlm. em& t# 
Srnimm i^m. tts® -fey tiiirp# »#, 
.'^ 1* W:^ m>mtmm hmm »a« t» m mi&mm%S.'wm, 
m'^ m «f :t®i® lit<i^ :'teiNi|f. i^ ieii, ia. ta» ®«®» #f iil©©tSaHi:» .iJi: 
-•aEteaisSfB- iys4 '^ ^^9 fiftiirS'* - '^ #' irr dSsettssS  ^
i# lu  ^ ohrcmoCLoglcal Iret s«®swliat acoor<ltRg t# p©«4ti^  
tfe® ^el«s oeetif^  Sjt th# .«lMa3. fliy!!** 
PygS f^a#* 'Otlief", ••^ •g® tli©: faet ttoat pip-IMii# i® 3«UL!®||r' 
t®3El© to aiN;hr©p'eift» •• Hieli«rdstt» mi feitli,-- l.^ |^, 
iilt«#p., m-as  ^ .llttl#' M ,«.lj#ttt 
tt« physlologleal or t#Me •'•iietl.m mpm •3brrr©rt®bFat#»* !#»•; 
it WW lii«ltta®a by .teili.# Eiley «<1 ,Ci9ft) ,M . 
dtt^ y m lai® #ff®©t 0f gas««.  ^ • 
#f t2h,# laie eoe&roacfe  ^ fml-w^bsmtm. 
'mMmMMm |£*U Tl^ y -lt»t tr««te« .Mtti#' 
bii0«%. 'tti# e#21 emt«% -md th® p^seesis ©f 
•*to£«li*: WW® afpai^ t^ - . A. -©«p«rls€»-, #f tjj® 
t©2g^@lty t# -mt -fe# hmm *ttit 
•p i^ai»® »alplmt»:' tjy Eieiia t^ee® ^aisi -.Ssfepaf# 
itoii t#:d^etty imm ^Wm: 
^mm i^mttmi of tli« pyrMia.# into Mse JNh®!^  pP««Nit1jl:f 
tl» 'm3JL &f" ••&©' tpacfc#  ^ All 
ismM to tiie con-cltasiosi tiMt P7ridin« is B«lt less t«i,e fea-
iiPfelirapods than is piperldine or nlcotisie. 
Itt m. mrlj Sjiwatlgmtim of ta» 
upmi vertebrates of a gi'oup of p r^ridiri© d©piv"atlir^ , 
S^KendrIck and Bewar (1874) fotmd that pyridiji® «»« t|i» 
setiTO of tl^  »©ries* igmm p.parMiiMt 
iiiid miaotia®# Br«ato®i mA ftamloliff# ClS©i'-S| st*jdi^ A, tli#„ 
.netim -^ ^ppfMIsi© m -rn t^m .sSsw^sj^  
with it^  r^tTatlw#  ^ ft w». not sn acti-r®. i^mm, a fftcst %#, . 
 ^e i^peetM, a gfdori^  Wm ®mmmMaigks' ,, 
it® moleeul#* Its mm mmftmA immmf'' 
p&rtijm of the uenro«» sjsfeaa, althotagli i» -amaSl .St 
iWKPtfti a- •tteiliitlag* mS. M, .larg® do@es, % di»et., 
action upm tmmet -mmtm.*, i^s, crnitXrsm mi& «fc«r^  th© 
®f, a t^o : 
dt© Caro (19271 fe|©oted pyridine, piperidine and m&m 
«t^ y p i^dtae iteri¥»ti"f#p tot# Ij^h. mm o£ tfe© feog*,-
•«» lai©: 
s®-ri®#* Itai, nctim ipst. pred<»Eiia«Qtly iip«. jBKwel®,^  "to® #Jtf©ist 
%i®«» %«iiig mwf tmhl»m &«•, 
also «tiidl®d tB® ©ettoa of pfrl&Sm S». tmm, msM •. 
rftl>bit®» T#l©y «ad Wallia? (1310) ««®d »oliitl«us 
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Micotine* 
0Mml 'actioiif;- it i# 'partf, m»* 
(mm t^mmy liis).. 
10# til© .gte.tf« 
Sic©t.la« wm- iulmleal t©- tia®- iif# ©f Jteetoa itgottegg: 
tet forth a®' •©mittog » pi-»l|®l4ig: M 
-astsftis -mmh ®» fkm 
©J" titeit ta@c»ii iB&pi s©le##lv#|. mM tli# w -^
#f til© still. w»m-
aetiim 0f i3Ll©oti«- i» .«t 
lii#i«P inverttb^mt#® (Oplii-uyid®, Crinolds, 
m. #'f 'saai f@ilw©4 
lif « psral^ing -imm.. hX& 
'tliat th© toxic mt •». wm mm-
thm dl®gi?«® of #f it® nm '^mum »!»%««-•.. H# fse®* -
related wmw- fwa®% 
#l|pf«rifsti^  *©#or€teg t# ®itii ••^ a, #1" ^ j^Kal'satim#**' 
:irt»li«r- hmm- a#t ^stirely o(mfi.mm& thm wmM of 
m tO' 'tto® «ff#©# «f nicotine upa® .iail«alR'«: 
••Ifeaii B?ia (19®#) hm» 'tlitt iiiootiii® a<it» v^ptm 
eilitt^, dlxiJLoAoEt wegalotro#M» first tfm 
was th-® ©illia of tise  ^ left 
eiSi® are paralyzed* 
Siw©rt®brikt« Carlson ClSSS) t&«t ai©ott»-
mmmm i^mrnm }^ 
^pttiglia ojf rnxixmmm '^-m^ wms^m a3p^ii*ip»i»#^^ mrm. 
$mm-  ^;S&»3«t&l mnO. «i«ste« ^ 'w@» mt It*. 
mM.m m I&# i»«rfc aiwg3a«t<- ti»i 
!Kpaa %i». iiswt lOJisel# » tti#. tetrtosits im^>  ^mie^m tthmm  ^
mym^ wmA mat «r -t&# 
miix v^ssmtiM-rn mm m^TmmXj mmaitim- t#. iiji®#tSii©#.. 
p®«ija8i»g-ii -te tli#tt •» '#e©»«s# ia 
-lB I^itea#,j :wm& fiaallf 1» mymt^l®* Wwtmm #% :^©€ 
ftcticai of nlcotia# «i several other iSnags 
«f "tflb® is«^p©di^  As^gillTiiA effetafetftg .«& 
©ff©ct ip«ni®ablJiig 3 -^r®r«al of thes© mspiaiis®#* H® «t«it®« tto«t 
"Although iifflpeaeMeability #f th© eaeoskeletoa may  ^« factor la 
®f t# l^isw, rniy r®a©ti<» t& strapJa® 
Qlmrlj, si:®«tte» •»% l&mt ©aa 
1R»: literature #f entoiaology is liith 
, r » f t «  i n #  t o a i e i t i ^  # f  m i e o t i n ©  t ©  - l a s ^ e t t .  I t  I m *  
« «»®©lf ie #<«trol mt mpMds: 'inill ##rt®ia. ©-teer 
.ta»«etif=* F -^ l»rg© tas^cit# mxS. •mmm -tMtll .speei®®-,, 
it#,toxicity 1# »t#h lower. tti® #tli@r fe«id,. tti® 
aeti^ mi afeotln# ha«-. reaeiw-A 
aacii less attentiosn. 
Meaidoo (1916) i« -^ -it st^ y ®f te# .a#ti«i #f «iiiotlsi# up« 
-ef -m  ^ mv$.m»& tti# 
iltiRWittJW.*. a«- tfa# r®«p€®is®8: ®r tn-imfets. i» -©^citiiist 
sf -ra# •%# 
#«t^ liA tin# p»®#B©# mm a3.k®l,#id in mi^ i^  timmw &S 
til# Immtm* Ot tntoxwt .f©*^  t&» fi»:«®iit-
mm '11:^ ' .S»: mmm-
pr#©l|jitat® til© mlfesloM »an8 #f 
til© «fli» -
l^ *:,- ia»#©t» itmm- tli«s »©etimed toA' mi^ iM timmm m&m 
f<ar tii® prmlplt&tmm* W tM» 
Jte ttte 'itet. te •<&«' 
^«itral xmmm- ganglia wliieh h« believed mm Wtmm #f iti:©«itis« 
•«i€ pi^ i^ molyMic acid. Is nmm f©3? 
th® pre»«t«s!B' :®f al#@tlia©,* »®*inrtliel0gs, Wm'M&m ©imelsdwA 
alcotijQ® in -mluttm »t- pmm -Jait# '^aur 
of »ie#''tla#: -imfar tti# 
ti»ache®# and is widely distribtit©€: in the ti»ara .^» 1fib» 
m^lm. trm. 
tit#, -^ atfal, c<i3?d trm, the at'&mm %«!•••.tti® femtm* 
&s!3#111»«® ClMl) #.tadi®d Ms© itff^ et mf -©ia: 
wtei .1®. s l^mtiiM to th» a#ek utaa#*.. 
Dili2ti<m» .©f XilOO sad 1;1600 brought fortls rnmmkmX^mm. -vmt&h 
•wm^- q-aie&Xj t&%ljmm&, smS. 
IsZ^^O) ppodwe-iNd t»t# #f tli«: l®gg, mM. M 
rndditlm  ^ •mmmma.t mf tfe# *iags# '©iirat-iteg: Wim .i«aif#iit 
t# tlfm- MM- C1j5^^©00 m& 
•-11-
mlmiM "mm M&Mv a slAll«p 
studtf idkaloMs -^ KTMSIS ®th#r wxth •smm»^ 
lio^pai^is m 'fee .-of mmm 
•iaj##^€ Mt©' tto© -eavitjt Sat© fe« 
immS. m i»t# tts# Jtetsstiae of Urn iaj^ t-
®E# -tb-s |«^4sg leg®., ©sp l^attf «f 
®3Et«a»l.mt, •» fe# ©Mterion of .»f tlit, 
broa t^ ab©«t. « 
ta tabL® leg,; eM®a  ^it t# b# teeM la .« 
pmmM,ml %#• «s4 mhmm. tb#, mf &mm 
jpli^ aQ i^» #«iia to#- MM. »i0a»  ^ ©f 
tabmms^  ' 
a»t Sl»paM llQSO) oh&mw^  ^ -m® 8pi#a s€ 
tiBKis of nicotine soiutit^ is t@ tm^m: 
wm f@lat®d feo th# ©f' 
tm m4isio®iat®d nt^ tfe© tli® «f' 
tlMis# #xperimeatfiy #f the niootine t:#Oic 
pMm- :l^ ^g©2.3r thrmi^  M*®- rnmiM^... iiato th& . t»e:%.' apS:. 
h&mm $mM» t&« tl#®u©«» .Ptfioiteattm ©f »»e- ai©otia® tefeo -^
Jmrmm m®., wm% prm'SmM. Hf 
tl»t. -^ ©rissnts*^  'iiad, 0imig 
•^ s®rv®d Xmwj0 te tto« toxicity &t hm&m •m.&. 
. tm tfe# .|i®fiieii..|^ - gjyisii#' .-moA t&e -(Sway-
mrnhi, • 
tetlST' is^ mm n^m %l« 
mt&mim q£ a&lta mt Vegi#isa ata3jgit» aM Bmt-ymm Sh® 
•iflMloM wmmmm. prabably ti»' %i«d#li©«®-
i^feleh »#3S»i. t# t># . 
Jtealis® .^ la. I4i# gimslia tiie e»tral tti® 
rnmm i^A wmmrnAp mM. Mtier mt 
f®EttraX chain# . ®i# p«K«lbility ©f polsonii^  toy #f 
•sicsiotfe#-' ,lat« irw i^rafcary 
5«rfe l^i «a  ^W.11coxqb Cl9 )^ Mist mic©tte©> 
wm- «bM t# i*i#trate' tl» lnt©p»Bt 0f tlie wmmf,.. 
Pli3.gg®tlMariti'i«i .tg«tegi»<»EE«aaja,|;» 
IMll, Rili^  «aa Rlcfe-ai^ sii® .©"bs©!^ ®# wm Tl«lto3# 
-©f K$.#:®ti»ii m tto mf Sm -Wm 
e«»kr®«cai, cn*i®atml,Ag mt 
"bl^ oa mllm a l^ttiw wimm ippttflily Tljiilbl® ©ln^SMal 
• M .;## I&jyi-••.isiWBt.  ^
Hi#' 'mt nieotise m. T#rfe^»t#« 
M The principal  ^
.tij# eirealAtiii® .fetwlTl^  «tl*i3.ati<m tt# ws&gti« 
. -fte® im&ti msclM t^ sm 
'^ ^Tmwm&rn rls®# -te®' ta :p«rt- t# 
.of- -^ m mmmmm-^ 'Skrn'^ - M :a®«feill« tefl. 
fe • ganglia mi, -^ i®' »aM#: 
vn-jweQastrletor- wkM .tbf«i, 
prmmm «iid pamif®®# %!» .1?^ ®, 
€®ittl4 #f' •sffiiliwft, %lt«wa#i pulsat-lsBi &f ,©ie tmmx^  •4si»i-t:lmi:»» 
-i»a tm mm» tlm© after ^mrnth.*- miS. 
'Wm^id (1928) Mmmmr,. tfeat #f turn wmpls^-
«t®pf ^chisalsaa in Awb to th© jpap&iya-jyat 
#.f'th® lt©otia# ,&!#© 
stlmtlateii •«#».! asl^  ft?©® m&. 
%imt «f tli» -mpj^mtmekl gkmids being pron®«»M* , 
®f the centra:^  mmmmm. im- mw±^mm4'. ^  • m s%a-t# mf 
«pi®erftted tettmtollltf* fls« M.^ sm mhm m . 
.stlawifttlaa , t# -by & ®f 
nfti®!#' fls# .gaiigita of fcii# aysfete mm tiTmk 
«tlaffl4at#iS. Mid ttmn aj§p&smm<&* lleotln© ts: mmmt&A vm-i&lj 
'h  ^ Ml# ali&«a#i m «s3Ll f$mM it# 'W -^ Jait®' tiwa , 
-til# Mid m© Milk mM 
Probafely mf nicotii»/afei®|^ ^4' lyf- t&# s-t«6»h 
i« Sm it# |»s««g®. th»iigli • 
Sel«#ipi .C1921) fi»i» that alcotin# imi to* 
digtrlfeut# iti«1uP M thm lyI#oll/#t«a3.iy i^ Lssaaft «a€ 
mtfpmmlmm* . . 
• :.ilaiiBht. -iBi^  Cf*;S.g fiS®! #tN«ip*iA-a Isrg# ia ttii 
^^m-SMy #1' hmm «ii€ Bic&ttoe salts to 
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#f 'Wt«a?0  ^•« -§0 fl» 
mM mm'^ % i^ t iria l^y nm^A' mf' -all -©tbef*#,,. eottisl^ t®# ©f m 
10 €#at &f #eM wassia®t 
1 fcf' iiMtf »@I«tt.«n. 
testa nicotine with tlj« 
SLg^nt wrn^ wttii f&t# mmm. 
^mpmwmS'  ^^ i»#0aivl»g- § .glutei' mf goM 
aisii- ®' of soait® M 105 «•©• «f 
«i Ifii'g© uifflto#!' •## jp^ag-tot® glvlsg pmeipitat^ - «r' 
e©l«i? 3p»®eti»i- iritfe tti®. fti^ m toadie «®a|piti»ig iFtfltim Wf^ }, 
Wm t»ir-t«4 M Ttmm »#«tm aitr#* 
pmsside, picric a«ia, ©pichlorohydrine, »ei€#: 
'ti^ t^ie aeid  ^ -mm0in%. ^sll 
of liiicii w®3» ®toaai®»# #itai®  ^be-CAi^  ©f 1©« #eii«iti^ lty .-lir 
of failtir#- t»: 'glm «li®»et@fi«tie erystals# M mSdtttm 
mv* G« c. F«itm {31^ :^1 .wmpf i^ §mm&ts.m m 
8^3451 tiirities of mm  ^ 'wmi^ mt® ter fc@xte #i^ ps«Bida » 
•Wm- :»a i^ts- 'm^mm pmwMm& :^ m& -§#»%.» tm 
':mmh. th# Hirrn to^e ©-steiWi^ i* •  ^ • • 
Si# senaitivitieg #f the various ve&^mW mm 
wilfc BiAntlmm ®f #eiaift#a wife 
a#i4» • & ^ !ii«»l.,^ .  ^Fulton fliSS) 
mm. A -teiMi. #f w»i| for 
pr@©ipttatiim fey M pi?©eipltatl«. tli# 
solution was diluteil by «#«lialf -with disfcill#a m& 
-17-
««ee««siTOlj hf baif mtll a iwn.-
which gave a faint i«isfc«teable turbidity# This ooncen* 
mm «e®ft«^ 'tti# Halt mf #f th# 
jp^artls^uXa i '  a tH'fi. it fiipaiite^d 'th® fm#e4 ia ©«!* 
e«lattotg ti» fiimtlty .«,ta3d-'e ^sa^Ki^ md .lerivM 
th# 
mm t® &©• M m $m 
bottl# mt €m&* ©«jNi#lty -wtfe a ©»Ie 
lafc® m& emk.mm « t^ ieb. a. wis*® ««gii- fttr 'tte# 
wm- mmpmS r^n: M fe« liiaM M • 
tfe# bottle, asstiring ptmctlcally complete m£ tb# atr 
bottl®B la 'lAim wmm. 
mm. 'im an Mir %«1ti -e*! of 
j^ ssdtota  ^wmB asi^ - «t t®^®r©tma?® («%iw% i®«-
tfe®' fir« tb©. 
tried.» :fta« fflethod of Autenreife (1908) «SElj?a#t«t 
M t®' d#«l3?®d ewtsSm 
tinstj# aa-fesotials itt -itti#. ## ®i@wld »t- Im . • . 
identified positively* Kleia »d Hemdlhofer (19Sf | liair® 
ttoat 'e^ a- te« im to- .^ sat hf m 
distillation, aietteM*^  Since pyridin.® «sa plperiiafaa® ai^ -' a^was' 
^wa^atil# lii: .st^ii»3|., --fei ,%»at<»A- tlm Wmm 
««|:'li«adl«d ••©©•oydSag t# tk« d®ifc®rit>#d fe«l@ir« 
foUowlsas pt^eedure mm ias«d mit t^®-wtiiai,® l»i)ttet».f.. 
•la m&h AI%«f 
tmm th© «ap®»ar@ fl®»fe %hm ia»©et@ wmtmM Ito & .itfepa« 
ef di»tS.21«d irat®!?'# ptsm  ^,;la » flask with » ®*e#. #f -rtbsolnfe# 
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aleoholj^  acidified with tartaric acid* and T&flvsmA 1© 
m 200 e.c» lij-eldii#. flmmk, tb® e<!»i3wa&BS«r- ,-ii 
t^ t tub© that fitted into the neck of tli© flask* Wb& &mtdenser 
^mA tli# of tb.® ttrnk. wore waghod torn wife 
alcohol. R«rao^al of the alcohol was acoo l^ished an a wat#r 
bath with the sid of a current of filtered air# njmj^  
r#ii#ie di»solir«d in 20 c#c# of distilled water, filtrati«Hft 
lSm$Mg avoided at this point to roduce the loss of tos£ic 
llimk determinaticgis of alcoholic extracts of tmtroated ins«ct 
' I I I - o f . t h e  ® x t r ® c t # d  f c i s e m # ,  s o .  
*t«ri®l volEtilo witfe «t#i» which interfered with tl«f 
:#iih*Pii*«Rtlj «i#i to tfi# toxic fho-.-acM • 
aximmm mtract together with the insect tissue from it 
had extracted was mad© alkaline with dilute pot«®sim 
hydr^'d© ®olmti«,.®ad pmm®d teoti#i -tim ia-fcu-llm#. 
extract tmtil 100 c#c» of tbo distillate were coll©ct«id» Itt 
i|iiipati% of distillat% d®t«Dtal>t®' tra-^  'Of' tto« . 
#0B®p@«ids wmm r@o#iF®r®d.» distillate wiis th«a .a#,idifi«4 
with « littl^ gi tartaric acid solutKm, evaporated to « «asll 
•^rnlfytm^ c»c# •!» «. irol»»tric 
Whm tfo© coiBpiiaa  ^ wmm- 'tai# variOfiajS. 
or parts -mt r@:ii«life*,. th«. ,w ,^dift»®©t@d, -oat .tot#' 
tarod woi^ alag bottle® • $he isas^ular tissue Cuverag# weiAt 
0.085 graPBi) was obtalaa&d ©hiefl^ r frost tim leg and wfitg iau«cle#| 
CI) iverag# wei^ t of wet tijmm per r#wh* 
tl» tmet -nfelgit tm 
wliol# alimentary «analj the nerve tissue liiwtitfe 
0«007 gram) incltided th© ®ntir© ventral a«3?«r« eSKi^  «aailiiii4,i'«r 
of the brain* 'iTh© f&t b«i%  ^ tissi'e (averag# w©5.^ t 0»069 jgraa) 
was i^ iaoved directly fr^ wt the body cavity? tii© int^ guiaent 
{av^ pag© wei^ t 0#42S ^m} mm the «tire with a»' 
ian<sti ®s possible of the sft>dc8ninal niuseles «d fatty tl»sue r©-
t l 3 S * u « »  - w f e i w ' f m m  t h »  t o - o t t l # % .  .  
dtr»ctly Into th# r»tl,imiag flask with acidified iibwci.ti't# 
®l0Qhol«. rest •^' tfe# proeedure was Identical wi'^  .tbti% 
in. %hm'-iliat ©itly MB #»##. 
distillate wr-ie collected, and the distillat®  ^««« «rf^ p©#at®A 
i# m •«mll@r vQtvm "Aimh ,®f ;ti®, t©^ @ ••• 
pmrno^ t* 11® staudaM wGXwm» ©f distillat^ si 
tti# steaBi distillatioit ®f l^ole insscts mS. ins®®t ti#i«i®i» wmp& 
t®. •^ mOm 
determinaticxEi of s«insitivity and tested wlt& tlse |^ iNi||fti@ttSlyba40 
»«#eaafe» Wi%h nS,Q&tM&^. tbis :[^ ag#at m 
ttarbiA'. .««i^ W|sliifiaai  ^® i^»atalii3a  ^ate®ot-
o.ooi giWM P&T 100 QMQ* Sine# this precipitat® i# »»t 
eh«ra«tii?l,»ti©, gold br^ tid® mm&mt vmA th®-
preaenc© nicotia®» Piperidln® giws wtWi 
acid reag«t a tsryatallia# fspeoipitat© easily dla#in*iabl# ai 
0»05 gram p©r 100 o.*e. e&8a?actaristie ir^ gmto 
©rystala e«-b# d#t«#'l»il iM«r th# mieiwsesp# at hlghar dl* 
lutio®,* At « test for pi|>eridliie, gold bromi<S®: fsi-* 
s$m»: dark hram,^  or rote# 
at concentrations considerably below IJteife#- #f 
TOtyMle aeldji mm «a«o 
yl#ldS»g @n evldeat ©3?yst«ll^ « 
la solutims irhlch oo5nt&l» 0.006 gram of the baso g^#r 100 ©•©• 
flie lens-shapod crpitals of the reaction product al^ # p^at% , 
to th® assnrane# of detection. For tho confinaatory test, 
*a@»©r*B reagent was used. It® sensitivity for pyrid^e (0.004 
.gr«-. 5-®®' #^^id©mtoly thi®' tlwit mt 
phosphomoiybdic acid* 
.mm wtth 5.»  ^ohgoleta  ^ tl» «id ^ t^seffiaS • 
pomitted <mly th® determinatioil of pyridia© iii tiii Moodj w 
d«t@mliatloii» of pyaMdis® ta irtiol# ias»t 'wmm  ^
thfe- r^nmm  ^ M -ttissi^ 'mteriaa 'mm gmMp: ®md 'Mm 
aet£€»i pwtduot of if3Pidla« aad V$^my*m wmm&mjb .m 
« thort. mxtrmttmi »ethod 'wm^ sja#d» th®- hl@®d mm £mm 
:t '^ IHdivSAmlji^ , b t^i^  by elip t^es off tb# tt|i:«: 
with diJis©ot£iig soisis©3« aaed all@wt»g it to flm 
m t«^  ^ bottl## Aft» Mood 
w®lgjs®d,f abowt S .©:»©•* of abs-oltits alcohol, aotAlfi^  wltti 
tartaric aeid, »@re added, and the mixture li<»ted on th# 
-iMti'I it h#ef»' .It 'wa® tli». fIl^ -t#P#d 
m moist filter pai>er, the residue being washed with 
.mmM mlwsmm- o^f .t&e- flUsrat#' *a# eiraporated't®-^  a 
"mm- tm^m -i#- ^mA fc® * 
r^ lvm with Wm -m^mt ©jf p^Tidtee :pi*«#aA wm  ^ t^ermSm&A 
% mmm mthoA ^  
llfflitii of sensitivity differed trm. the <me •-dtePST'ibisii Jto 
mis limit »st up®, ttia |a*©«m©«. #f « 
•|jm% ti» pj»e«©» -^ #f aoteiiM 
-'Am m itf "tfce ws tli© 
l!». Ifcit ^  mrnttSM^^^mm e«m©^a t^i«tt Co#  ^
Ui^  ®»e» > «t ©r @1® Tm^itlm. isf 
Ij:p?idJ»® «ed wmm la «»11 
aH of «®i?@ mt 11».- «pi©% timl.%«., 
t%m..M t©aie &m^msc^m Sbse 
«filiNat®4 wm «TO» at '^ ieh i^ teetl^  mm e#rtailii m€ 
•«s«ap83Kl»<>a isiaiiid to# witincmt gr«at diffiimlty# l«spwis*» 
lti-i« mm' 'mA w^0mMB wtHi 
•Irnmm. »®lwtli«»«:. f@i» A&m vBmma»p th®  ^
mm' @««fe«sF wwth »• €«p«mtlT© at«stos*s'' tb®: 
i«iHS»w!® of- ti»' "im.-
;#«i®#»timM«ii. #<" ,|sp?4a3a#  ^ 'is tfe# 
l)Ml#s of e®©ki»i0ay{jl^ # aft#i* b#l»g !#• f«iP i- , 
mlmxtem was 0.4 mg»/g« body weight| In BO ffiSaute®  ^ S»0 asg»/g«| 
J f e a  - i l f ' ® S * / g * l  ® 3 E i d l  i a  6 0  i a J j S H i t @ « # r  2 » 9  ® g » / g #  f T a b l #  
I- •«€ ehart !)• Ih 40 minutes, abotjt 25 per .e#iit th® 
dead, and in 60 misntes 73 per oent» llsss #iftf per 
of the r<iwfe#S died In abotit 51 lainutes when til# b®% 
pyridtoe mt « eoncentration of 2,9 mg./g* 
Ib the is^p»i«»t#; Sm *«!«»•• ••init 
tis®u«§ w@» t#®t®€» pyridine M€ ii®t »#«s t# «aaiibit jp i^. 
II «ii-; S)* ©-wsa, in 
first 5 laimitea, relatively large qtiantiti«« ®f ^m: hmm®: ww© 
tmmd in the ventral nef*Tre cord; «iid this |i»p«»®i0W»s* MM 
ffi&Siitained af^ ifr atmtiWii*. 'Hai. tet«p*iwt 'rsasiftiii^  <»ly «, 
:»»13, fmmtity ©f ;pyridlia» in t- imm laereiisM 
g3»atly ^ Sm b@dy -^ sfeBe^npi 'feat '» 'JiiBRll 
(faantity in 5 aiinutesj l&iji increased 'fei .®# aiiawfei* t® a 
(f^mtitj ©o^arsbl® wifib thmt ia digtmti^jft: tract* Tim 
attiml# t#»te w ••» -"i®*!! c^y «:li#stly liig t^r 
at^ mt 60. »aaisi«it« 
'fb« av«ra®» #®niii«it»tion •:^ i^dine ;iii. tii#'' bl#©# '©f tb  ^
ilabl# .11-1 -*ial .efeari S) tm ^yridt»e-
Concentratlone of Pp i^dlne Derivatives la whole 
0<«sln«»« l^ieft» Piwrit^ laneta «aiiayioaiia «ft«i? 
" 
1 f 1 f t 
t 
5 s m i 10 s 0#S 'JiK' 0.9 s 0*4 f^n allw 
go t so : 10 s 0*S ^0 tMl mliT# 
s 40 3 m s 0 1 liB m- Mt S*0 
SO ,1, 10 s 1*3 m 4«^i t»t t 
Tit 1P"iini >ii[rnn'4- •• 
* 3FjPw*rAwUw3^® X 
s 
5 
1 
: 30 
t 
s 10 
f' • 
1 0#t m 
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0,91 0«6 
f 
tm «iii^ 
m t 30 3 10 s 0,6 IM l«tt 1*0 f ii«4 
f m f 4 10 t M m l»©t 1.1 : TO* 
MG t B7 t t M. m X»f 1 @1«5 
1 
Hlcotine s 60 
$ 
» SO 
f |; 10 i 0»1 
t 
0«Ss 0.B 
•t 
tMH aliiM 
s B40 .1 50 i 10 t 0«S m l#Si 0«@ sAH, aliw 
430 t 27 S 9 1 0.S m !• 1 0*5 t 48«1 
*mo i- i? t 9 s 0.S « l»Si 0«@ S 
1 * m 
, 
9 t 0»4. MT-Ml. 3r4,, ,1 
1* 'mf pyridine,, ftffti'iiia®,,, 
aieotliie 1* that' b©%- #r F^gjylaaefa: jwgsrici^ MBi-
with tiffl®. <lie®tis« tl»e 'w®3,xmm mm dlrl^ sM 
fey ftgE»iE, 50^  i30piii»-ifei 'til# 
«stSffiatM §0 pm . 
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(31iart B* CmLC&ntvationn mf pyridine, piperldine  ^
nteotija# ia ®o€ tlm-mmm #f' 
ap*@ dlTi<l@ii tjy 3.0)» A B.» 
Wliiig .i^  3m  ^
TIN1E IN iVlltiiUTeS 
CM A JIT Z 
" 
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mtol# XII, Coneentratlcatis of Py:pldin® in Blood of Coim 
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CHART 3 
*«35~  ^
p#r ©ma ^  Wjm^  ^ f©3?  ^
mimutmm S*3 f#s* -fi®- -ateut#® S.l ae»«/s* f©r 'U^-
®tiiat#s. 13«i *11: •%!» S2i#©ets mtm aliT® at 
im 0&- mSmiM®»$ 00 «f • fm '110 "mm 
'Wm.- ®#s©«tt«tlfiai' «f pysMSm ta tlw bl#©i wfew S# .p  ^.^ at #f 
%&• '^ BiTwm €#«a 'bm hmn fmm tl» mmm 
0) t@ fc.® 11, ag*/g«-,. fell# tiro b«tog :iS. A 
glw&m. m% mi&TtB S '••iii- -S will eliW tJaiit tli# etttewfet»ti« mt 
M. tlw®- -mts^  -mmh m S» m  ^.#  ^ tt« 
mimites is •wmwy sach l«as tlaea that in th« blood ®f .e;®m #«?«• 
rnmm* It t# iat#B#«A 't® -^ mrnm- #f 
tfe@ pffl«ti?8ttm #f• pyrtiiiawi «a' tet# tlits 
Wmmf&m s© Jte''^ i0P ©«ffi»iits win he 
yi3gief*l431aM&. mmmg0 rnmmm&Wmtlm. ^  
t® th® £m & wm ©#€ 
••sg.# ,pi^  #f• •!>«% w«i^ t| tmt-M Mm^rnrnm- I*'© fflg*/g*| f©r M 
!•! ®g*/g» «€ Ite to atoates l*f •^/g* 
•^ r «®nt of th® «fe«eteiia )^tts wer® ts -MW-m .^-firnkt 
M'-X0 ai»mt«s- -aa  ^ St: ip©f• M 20 -flf% 'jp®r 
#©at #f tfe# i?o-a©li©s h»i' ,1E,»S Bd»at#» ba^ f^ 
m piperidin# 'mmmmiW&tXmt -mf 1 ^»/g»  ^
• J,, sfeatf the reaxalta •w4tli • ls»0et pmipts. Mmmm fs^mm 
m -gi^ &t mmm^&tim S»  ^ tit# «»el@ AipSag th# 
"fii# f&m W»' mm&mtmtim. to mrnMrn 
Cf«tol® II )• i» i^ Qbafely im 'Tim- te^gweat -lEBd tm "mmimA 
wmem. mmA m %!» ta» 
fat body tim mmllmt of pSp&^Aim:* 
Itootlai#. rn^mm  ^ • ©f la 
Sm «g* -fe^ r .is»-i^ t|-
i». 0.6 wQ*/gm% ia ^bTOt©»# ^5 •^/s*a 3a .11  ^
©.S m ,^/^ m$ m  ^la mlimtes im*M* ' •' At 
misut#® ali tl» laieet# fmm •mSJhm bat; ua l^© t» -^h»Xi ia ^®e-
mimxtmA  ^ 48 jp®:r e®at Is&S iS^d,^  «M in TjiO WO ipe  ^
is isSsttt!^ ;. ^#6 p&T mnt w&m ^«<i» afeoMat# 
e«se-ii^ti?atli5m at wSiliSi ttttj p©3? e«xt of fch® Tommlmm hmwm-'b&m 
.teS3llt€ t* .#5m2t 0*-6 fcl»y IsaS hmn 
afeiwat 500 mlnnt©®. 
Ill none of the tle®a -^ «sawlat«ift: #i«li higia 
concentrations ttteiqiftis# s# .ta ti«- £st^ »a%.# ««?Iy ««• 
60 laiatitw., asg^ /g* w#»' pmmmtt ta siaitti©* #»#. ttg»/g» 
.«€ ia 9^  laiaafcfti ••©*8 |5ai 
tract, and nerve ms  ^in §00 admitted •^ i«l iiatetitiiMi, 
©Jf tfe@ ' • 
©WimsM m iisOTi 
aie«ti» mm-
#f tlsp«« m»3p-lm of h«»l<ig©». -jeNi^ eiads* 
ptirsietm*® sa  ^ »#8% ebafaciteristl©®* pjrMls© ••sm& 
piperIdin# «» wa -^- wltta®'- ;4*' t# •ai#®'feS2»t,#. «€ tli®f 
®»h •1*^ #®' sore in physlolsgleal 
•••Si# t^ llm^  ^ tiwpiart#««» #f •&!.*# mM 
tfith r@sp«ct to certain physical characteristics md t@i3dleity. 
Mter this, there 1« a dlseussion of th© distributJ;«i» ©f 
-fMrn t£s:TOS*'»-
Wmmr Cmkcmtrmtlm • 
¥«^<kp Cancantratioa «t {2) (3) (4) 
c, 0,2m m*A  ^ m ra 
Concentration In Body  ^
kill 50 per c@nt 0.6 aig./g. II*# 1«# 
tX»'t® felll ^ pm' 
••©«t •^  ^••»!»=• •^ . 
( B )  C t m ^ t ® d  Bau'.latu «€ Mlmm-p M€m  ^ 7MB* 
CS) CciiE^ted tmm Wm fter Mswlaa t* Cimm*. •i@e-»,.-
4sa« 
(4) Cen t^ed £mm WQm  ^ -maA S»f Mj&wA*^  
m2i 450* 
llii- iratio of- w&p&s' mmmmmfymtimi iotmm tli®- mbmm  ^ Atm. 
la 
#f til# 'iisiwietstmtsi® -^mmmnt is t&e. #f tli® «#©lsp®a@l3ft»  ^
i^ ma. m of tti# -»• . 
mtt# tiir te» t«l^ a 
fklji li^ t -rati® ^mmmmm: Hj®. 03?>d«ri^  ©f p^ MS»- «i 3^ p«pMSa«| 
is ®fesr j^ s- F4p««"Mip# #i«i pp*i.ltoi •!•. to tl». 
lx»ai«« wli^  m p»r «iai:t «f- til® Sa»6et» «!?«•• klJJ^» fla« 
•mt la fe©- at i2»s slmit©« im@:. ista')-
wttli that mi plperidin© <eb.a3?t 1|.». $m 
.mmm tim m mmh. -mmXlm^ &i Mm hm&. 
m%SmS.& *^- «% MmB -miautes, plperidia# l£l|jyi SO 
Hi#, pyri^feei- ateotlji# nmrn* '"^mmtfrnm'' 
im»9 tb# r®tt' 
tig©- fe^ r olf 111© -.©©©teeaeir i# 'sswilsi?:* la <as» ©®s« 
« r  i i i # o t t o e  f e ^ *  I ® : - 8 2 ® w « i »  
mM-i^  mmmm%m.t%m MM- mm 
tli« tlasft' t® pi»oaue© 50 fes" 
of tl». 
:®ii. liPiil. •« lis© .la IS». «d tii# 
••©!«''ipaM#' 'iidP- til® prt3Ha«ws t^« ^mmmnMx-mMm. X 
la tm Wia m pm im 
PfrldMsm mmS. pl|wsj»iii.la« 3?0littitf» 
t«xtett|r of tiie thr©® «s»p©imas, a^«tea@et€ ta &me-mmSjig. &pi§m> 
•m tlb© -^ 'ladf^  feM# fsM# t*i- wAsm i^m > piiMat^ Mlm > 
KQXe0a3  ^ .ffcife- wetglsts of tfe# tAmm. 
eoapotmdji nlcotta© 162.02, pjrridln® W»05, plpmSMm» 
mm(Bt tatott in #1^ % »tt# M 
fliepe is m direct eorrelatioa b©ta»e©n «!«•• ®f' 
m& 'til# -fettt. tfe« ia 
toxinity mm smIi tto Aiff#r@a«s la M»leetil'«r 
woi^t# 
MiiSooiatiCHa Constants# ^he dissociation #«istaa%fi of 
_ 
them c<sqiocBi& »r»: plpepldiae X«10 z 10 s nieelslaa 
.@C7) 
t X 10 f i»-i x 10 • I*. 
a stvcng base, stronger tlian afflmoaiiaa liydroxi^  
(Kssl#8 X 10 ). fyridiue, on the other hand* Is « «i3?f #®alE 
atentia© ©ceu^ ies- m iater®@iSi«t# 
of toxicity is -mt the oM«r mt :fe<ftir €i.««» 
Miis order, for in tit# fl»t 20 minutes of plperidfet 
•.«»d ijyridin® ®at®r Iti* «f th»^  ^ -TOaeh. ab^wtt %im. m-mm 
• -%p®r®Btly ms *^ell as pmrnrnhmisf iimm no 
reXa-tim of dissoeiatistt «f tli« 
bighlf diff»»eiated feeiag: t®a£ie aad a.t. 
CS) Fi^ •fr®mr« &m r©st» ISli .U#0#. 
Cg) ent.ig «ifi Eiseott,, -3  ^ Mm '^ mmm S§f^ l^©¥» 
|-f1 K@ltla#ff aad Bosiefe, -Gfe^ t*, W-t 
least as permeable m largely mdissoclated pyridtefe* 
With respect to th# possession of high dissociation «ad 
hi#i p^ i^dta« 'ths dt«* 
tetraBi®thylmrai«ii» hydroxide ("Tattersfi®ld -«id 
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